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(54) Title: SYSTEM AND METHOD FOR EXECUTING A TREATMENT REGIMEN 



(57) Abstract 

This invention is a client server compute/ 
communication system (100) with feedback to dis- 
pense medicine, so that medical personnel can re- 
ceive feedback from the patient regarding the med- 
ical regimen. A medicine dispenser (109) is cou- 
pled to a client device (110). The patient enters 
information in the client device (1 10) about follow- 
ing the medical regimen. Medical personnel can 
receive that information at a medical professional 
device (150). and possibly alter the behavior of the 
client device (110) or the medicine dispenser (109). 
The medical personnel monitor compliance, effec- 
tiveness of the prescribed medical regimen, present 
regimen reminders for the patient, and alter the med- 
ical regimen in response to feedback from the pa- 
tient. The client device (110) communicates with 
the server device (160) to receive information re- 
garding when the patient should take the prescribed 
medicine. The medicine dispenser (109) dispenses 
only the dosage of medicine directed by the pre- 
scribed medical regimen, and records information 
from the patient regarding compliance. 
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SYSTEM AND METHOD FOR EXECUTING A TREATMENT REGIMEN 



5 Background of the Invention 

■ 

« 

When medical personnel prescribe treatment regimens for patients or "patients" 

■ ■ » • • 

undertake non-prescription treatment regimens (whether such regimens prescribed or 
undertaken for medication, physical therapy, psychological therapy, self improvement, or 

10 other purposes), a problem can arise in assuring that the patients comply with the 
requirements of the treatment regimen. For example, some patients are disorganized, 
forgetful, or simply unwilling to comply; When the treatment regimen has potential side 
effects, or when the treatment regimen is to be followed under stated conditions (for 
example, taking medication with meals, not with alcohol, or in the evening) patient 

15 compliance can be relatively reduced even further. When the treatment regimen is 
relatively complex, some patients are even unable or unwilling to manage that treatment 
regimen. 

Known methods for monitoring and„ controlling treatment regimens are relatively 
costly and limited in capability. Some known methods are described in the following 
20 patents: 

U.S. Patent 5,408,443, "Programmable Medication Dispensing System", issued 
April 18, 1995 in the name of Edward D Weinberger. 

U.S. Patent 5,642,731, "Method Of An Apparatus For Monitoring And 
Management Of Disease", issued July 1, 1997 in the name of Bruce A. Kehr. 
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U.S. Patent 5,752,235, "Electronic Medication Monitoring And Dispensing 
Method" issued May 1 2 1 990 in the name of Brace A. Kehr, at et al. 

_ 

* * r ■ m 

* . 

While these known methods generally achieve the goal of monitoring and 
controlling a treatment regimen, particularly medication regimen, they suffer from 
several drawbacks and.limitations. 

First, there is a need to provide the portable system to monitoring and encourage 
compliance, and facilitate data collection, so that patients a>e restricted as little as 
possible regarding their activities and movements. 

Second, there is a need to determine if patients actually comply with treatment 
regimens at times when the patients are relatively remote to client devices for the system. 
Known methods do not provide adequate feedback to determine whether patients are 
complying with the treatment regimen unless the remain relatively local to client devices. 

Third, there is a need to determine whether treatment regimens have the desired 

w * 

and intended effects. Known methods do not provide adequate feedback to determine 
whether treatment regimens are effective, or whether patients are suffering any untoward 
side effects. Using known methods, medical personnel must generally wait for patients 
to comply, or for medical test to show, that prescribed treatment regimens are inadequate 
or are producing side effects. Similarly, using known methods, patients undertaking 
unprescribed treatment regimens generally do not have effective or convenient systems to 
monitor and record whether non-prescribed treatment regimens are producing intended 
results. 

Fourth, there is a need to inform patients to follow treatment regimens, 

particularly when patients are forgetful or treatment regimens are complex. Although 

prior art systems do include reminders to patients, it would be advantageous to tailor 

those reminders to patients' actual compliance history (thus, providing fewer reminders 

when Ihey are relatively less necessary and more reminders on their relatively more 
necessary). 
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Fifth, there is a need lo leverage expert knowledge to improve response to 

« * ■ 

... - 

feedback from patients, and to reduce the time and expense required for medical 

* ■ ■ - 

personnel to individually monitor, evaluate and modify treatment regimens. 

Sixth, there is a need to broaden application of reminder and expert knowledge 
5 leveraging systems beyond medication regimens, to include physical, psychological, self- 

improvement and other treatment regimens. 

■ ■ 

Accordingly, it would be advantageous to provide a portable device that can be 
coupled and uncoupled to a communication system with feedback to monitor patient 

* 

compliance, and effectiveness of, treatment regimens, so that input from patients 

■ - . \ 

10 regarding treatment regimens can be recorded, reviewed, analyzed and otherwise 
generally acted upon. Medical personnel and/or patients can thus (1) monitor compliance 
with treatment regimens, (2) monitor effectiveness or side effects of treatment regimens, 
(3) remind patients no more than necessary, and (4) possibly alter treatment regimens in 
response to feedback from patients. These advantages are achieved in embodiments of 

15 . the invention in which the portable device is intermittently coupled to a client device in a 
client-server system, the patient enters information to the portable device about following 
the treatment regimen while the portable device is uncoupled, and medical personnel or 
the patient can receive that information and possibly alter the behavior of the portable 
device when the portable device is recoupled to the system. H would also be 

20 advantageous to provide a computer communication system with feedback to dispense 
medicine, so that medical personnel can receive feedback from the patient regarding the 
medical regimen.. These advantages are achieved in embodiments of the invention in 
which a medicine dispenser is coupled to a client device in a client-server system, the 
patient enters information to the client device about following the medical regimen, and 

25 medical personnel can receive that information and possibly alter the behavior of the 
client device or the medicine dispenser. 

Summary of tbe Invention 
The invention provides a method system lor interaction with a community of 
30 individuals, relating to compliance with and effectiveness of treatment regimens,' 
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by the treatment regimen. 

. ; . A i**, . « of An, device, end a „„„ device. A service provider 

de e™, . ^ pa „ ra , s - 

b, to. ^ devices .„ , h , pa„e„, h ^ 

iha( .protocol. ,o ,ho server device. The serve, device ca„ opda.e 
,espo„s„e ,„ , te prolocol) ^ „ ^ ^ ^ ^ ^ ^ 

(rc^»„e >„ aoicCed i„ slra ., i0ns) ftom , he cfc „, ^ ^ ^ 

associated patients. 

In a first preferred embodiment, a client device, located locaJly ,o a patient 
coup.es to a ponaWc device, arch as a ce,,u,ar te.ephone, pager, Pa, m pilot w other ^ 
held computer, or watch, capable of being carried av,ay by the patient ,o locations 
relahvefy ,emo,e from client device. The dien, dev.ce can interact *,h the portab.e 
dev.ce. (1) to provjde (he pbrtabJc dcvjce w . h capabj% of rem . Dding fc 

regardtng the ,rea, men , regimen; or (2) to provide ^ por|ab]e ^ 
of lunher data collection regarding patient. The client device can in.erac, wi , h the 
potable dev.ce using a docking connection, and infrared connect.on, a radio-fluency 
connecfon, a p h, g . in connection, or another suitable connection 
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Brief Description Of The Drawing s 

* a 

FIGURE 1 shows a block diagram of a medical appliance system formed in 

- ■ . * 

accordance with the present invention; 

FIGURE 2 is a block diagram of a first preferred embodiment of a portable device 
formed in accordance with tbe present invention; 

. FIGURE 3 is a flow diagram for operating the system illustrated in FIGURES 1 
and 2; ; 

* 

FIGURE 4 shows a first embodiment of a controlled medication dispenser formed 

in accordance with the present invention; 

■ ■ - . . ■ . . 

FIGURE 5 shows a second embodiment of a controlled medication dispenser 

formed in accordance with the present invention; - 

FIGURE 6 shows a. third embodiment of a controlled medication dispenser 

formed in accordance with the present invention; 

FIGURE 7 shows a fourth embodiment of a controlled medication dispenser 

formed in accordance with the present invention; 

FIGURE 8 shows a fifth embodiment of a controlled medication dispenser formed 
in accordance with the present invention; 

FIGURE 9 shows a sixth embodiment of a controlled medication dispenser 
formed in accordance with the present invention; 

FIGURE 10 shows a seventh embodiment of a controlled medication dispenser 
formed in accordance with the present invention; and 

FIGURE 11 shows a method , for performing the invention as described in 

* 

FIGURES 4-10. 

Detailed Description Of Preferred Embodiment 

* 

In the following description, a preferred embodiment of the invention is described 
with regard to preferred process steps and data structures. Embodiments of the invention 
can be implemented using general purpose processors or special purpose processors 
operating under program control, or other circuits, adapted to particular process steps and 
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data structures described herein. Implementation of the process steps and data structures 
described herein would not require undue experimentation or further invention. 

* _ ■ * • • 

System Elements 

FIGURE I shows a block diagram of the system 100 to encourage and monitor 
compliance with a treatment regimen using a protocol or other intelligent message, which 
acts in place of a service provider to collect and impart information relevant to the 
treatment regimen. System 100 includes a patient device 1 10, a pharmacist device 140 a 
medical professional device 150, and a server device 160: The devices are coupled using 
a communication network 130. A portable device 112 is coupled to the patient 
device 110 to receive information regarding the treatment regimen and send feedback 
from the patient 1 1 1 responsive thereto. Also, a medication dispenser 109 iscoupJed to 

• * 

the portable device 11 2 or the patient device 110. 

FIGURE 2 shows the preferred embodiment of the portable device 1 12 used by 
the system 100. In a first preferred embodiment, the portable device 112 and medication 

dispenser 109 has its own power source 119 and includes a coupling element 113 for 

■ 

coupling the portable device 112 to the patient device 110, a memory device 114/ a 
processor chip J 1 5 including a clock circuit 116, a presentation element 117, and a 
patient feedback input element 118. A service provider determines a treatment regimen 
for selected patients 1 1 1 and a protocol to be followed by their portable devices 112 to 
assist the patients 1 11 in following the treatment regimen/ The service provider sends the 
treatment regimen and protocol to the server device 160 where it is recorded in the 
database 161. The server device 160 sends the treatment regimen and protocol 
information to the patient device 110, and optionally to the pharmacist device 140 and the 
medical professional device 150. The portable device 112 is coupled to the patient 
device 1 10 using the coupling element 1 13. The coupling element 1 13 may couple using 
a docking station, an infrared connection, a radio- frequency connection, a plug-in 
connection, other suitable means or any variance thereof. 

While coupled, the treatment regimen and protocol, information received by the 
patient device 1 10 is sent to the portable device 112 and recorded in the memory 114. In 
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a first preferred embodiment, the power source 1 19 is rechargeable and the charge can be 

-. - . . • 

replenished by the patient device ] 1 0 while the portable device 1)2 is coupled to it. In 
alternative embodiments, the power source 119 is rechargeable and the charge can be 

* * ■ 

replenished by some other device, or includes one or more disposable batteries. 
5 After the treatment regimen and protocol information is recorded in the 

. memory 114, the portable device 1 12 can be uncoupled from the patient device 1 1 0 and 
taken with the patient 110 to locations relatively or logically remote from the patient 
device 110. Whether the portable device 112 coupled or uncoupled to the patient 
device 110, when the patient 1 1 1 is due to perform an act according to treatment regimen 
10 the portable device 112 uses a presentation element 1 17 to provide a reminder message 
instructing the patient 11 1" to perform that act; In a first preferred embodiment, the act to 

be performed is related to compliance with a medication regimen- including, without 

... 

limitation, obtaining medicine; taking medicine, taking medicine with another substance 
such as food or water, not taking medicine with another substance such as alcohol or 
15 incompatible medications, or obtaining a prescription refdl. In alternative embodiments 
the act to be performed may be pursuant to a physical therapy regimen including, without 
limitation, exercising, stretching, changing position, or changing work routine; pursuant 
to a psychological therapy regimen including, without limitation, repeating an 
affirmation, meditation, self-hypnosis or other mental activity; or pursuant to a self-help ■. 

20 regimen or other type of treatment regimen such as weight loss including, without 

* . 

limitation, drinking water or eating a snack. 

The patient 1 1 1 performs the indicated act and enters a message into the portable 
device 112 confirming performance of the act using the patient feedback input 
element 1 1 8. Operation of the patient feedback input element 1 1 8 causes the processor 
25 chip 115 to cancel the reminder message, check the clock 116, and recorded the time and 
fact of performance in the memory 114. In a first preferred embodiment, the patient 1 1 1 
also enters additional information relevant to monitoring and evaluating the treatment 
regimen in response to queries by the presentation element \ 17 in accordance with the 

* » 

treatment regimen and protocol. 
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the number of reminder messages provided to the patient 111, a „d t „ e „ um ber of 
messages from the patient 111 confirming performance of the indicated acts and/or 
providing other information relevant to cbmplianee with and effectiveness of the 
treatment regimen, is limited only by the memory capacity of the portable device 112. in 
a first preferred embodiment, the presentation element 117 is a human readable visual 
display using LCD's, LCD's, or other suitable devices. In alternative preferred 
embodiments, the presentation element 117 can be a device, which produces 
human-intelligible sound, or a combination of devices; which produce human-intelligible 
visual and audible signals. 

At some later time, the portable device 112 is re,cou P led to thepatient device 110 
using the coupling element 113, causing the contents of the memory 114 to be 
downloaded into the patient device 1 10 and sent to the server device 160 for. recording in 
the database 161. Such a time may be as is convenient to the patient 1 1 1, or according to 
a selected maximum time interval dictated by the treatment regimen and protocol, or as is 
required, to replenish the power source 119 of the portable device 112, or in accordance 
with other requirements of the system 100. 

At the server device 160, the protocol or other intelligent message reviews and 
compares the information provided by the patient 111 to the requirements of the 
treatment regimen in order to evaluate the effectiveness of the treatment regimen toward 
achieving treatments objectives and as to compliance of the patient 111 with the 
treatment regimen. The protocol may then leave the treatment regimen unchanged or 
modify it as needed to increase effectiveness and/or compliance; in either case, the server 
device 160 sends a message to the patient device 110 as to the regimen to be followed 
from the that lime forward. In a preferred embodiment, the server device 160 also sends 
that message to the pharmacist device 140 and the medical professional device 1 50. 

In a first preferred embodiment, information regarding the entire course of the 
treatment regimen, such as each updated regimen and its effectiveness and relative 
compliance by the- patient can be stored by each of those devices and displayed on 
demand. In alternative embodiment, only the server records the entire course, or only 
selected devices, or some combination thereof 
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In a preferred embodiment, when a treatment regimen requires a patient 1 1 1 to 

take one or more medications, the portable device 112 is coupled io the medication 

dispenser 109 containing medication specified by the treatment regimen. Fn an 

alternative embodiment, the portable device 112 also controls the medication dispenser 

5 109 so as to release only the correct dosage of the correct medication at the correct time 

responsive to the treatment regimen; In a further alternative preferred embodiment, the 

dispenser 109 automatically provides feedback to the portable device 112 when the 

• ■ * * 

correct medication is removed, canceling the reminder message and storing the feedback 

- \ - • * 

\ -. ■ 

for subsequent downloading to the patient device 110 on the next occasion that the 
10 portable device 112 is coupled to the pat ient device 110. 

The patient device 110 can be any device for electronic communication including, 
but not limited to, and application specific device, a hard-wired telephone, a cellular 
. telephone, a pager, the personal desktop computer, a personal notebook computer, a 
hand-held computing device, and Internet appliance, an Internet- enabled television such 
15 as WebTV, personal digital assistants such as the Palm 111, or any variant thereof. 

The portable device 112 can be any portable device for electronic communication 
which is capable, of being coupled to the patient device 1 10 including, without limitation, 
an application specific device, a cellular telephone, a pager, a personal notebook 
computer, a hand-held computing device, an Internet appliance, a personal digital 
20 assistant such as the Palm 111, a watch, or any variant thereof. The feedback input 
element 118 can be any means of providing input to an electric communication device 
including, but not limited to, a button, a telephone key, a computer keyboard key, a 
voice-response activator, or any variant or combination thereof 

25 Method Of Operation 

FIGURE 3 shows a process flow .diagram of a method for operating a system for 
leveraging expert interaction with a community of individuals to encourage compliance 
with a treatment regimen and for collecting and imparting information relevant to 
treatment regimen. 
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\ A method 200 is performed by the system 1 00, as follows. At a flow point 201 
the system ,00 is ready to proceed. At a step 202, the service provider enters i„/brma,io„ 
concerns a treatment regi ro e„ and protocol to be followed by Ac patient 1 1 1 A, a 
step 203, the treatment regimen and protocol information is sent to the server device ,60 
- usmg the communications network 130. At a step 204, the server device 160 records the 
treatment regimen and.protoco, information received from the service provider i„ , he 
database 161. At a step 205 in a preferred embodiment, the server device 160 sends 
treatment regimen and protocol information to the patient device „0, the pharmacist 
devices and the medic, professions, device ,50 using , he commonication 
network ,30. 1„ a „er„a,ive embodiments, the server device ,60 may send the treatment 
re^men and protoco, information oniy to the patien, device,, 0. At a step 206 the 
portaWe device „2 is coupled to the patient dev.ee 1,0 and the trea, m ent regimen and 
protocp, .nformahon is copied into the memcy , ,4 of the portable device 1 ,2 At a 
step 207, the portable device ,12 is uncoupled from the patient device „0 and is taken 
w.th the patient 111 to a location relatively remote patient device „0. 

At a step 208, responsive to treatment regimen and protocol information stored in 
the memory , ,4 in conjunction with input from the Cock , ,6, the patient device „0 uses 
the presentation dement „7 to provide a reminder message to the patien, 1 , , ,ba, an act 
•s requ.red ,o be performed by the patient ,, , aod instructs the patient , , 1 regaling the 
act to be performed. A, a step 209, the patien, , , , performs the indicated act as directed 
A, a step 2,0, the patient „, operates the feedback input dement 1,8 on ,he portabJe 
dev.ee 1,2, cancehng the reminder message. A, a step 2„, the portable device , ,2 uses 
•he presentation element „7 to query the patien, „ , to provide information responsive 
«o the protoco, for evama.ing the effectiveness of the treatment regimen. At a step 2,2 
pa„en«„, operates of the feedback input elemen, J17 to provide information 
response to the queries, and that mformanon is .ecorded in the memory , ,4. 

A, a step 2,3, the portable device , ,2 .s re-coupled to patient device 110 At a 
step 2,4, the information stored in the memcy „ 4 is sen, to the patien, device „0 
wh,ch ,„ turD sends lhat lnformalion Jo , he sefver dev . ce ]6o ^ ^ cojmnun . ca 

ne« WO rk ,30. At a ste P 2, 5 , ,he information rece.ved by ,he server device ,60 is 
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recorded in the database 161. At a step 216, in the preferred embodiment the server 
device 160 sends the information received from the patient device 1 10 to the pharmacist 

> * m * 

device 140 and to the medical professional device 150 using the communication 

network 130. In an alternate embodiment, the server device i 60 does not send the 

5 information received from the patient device 11 0 to the pharmacist device 1 40 or to the 

medical professional device 150, whether using the communication network 130 or 

otherwise. At the step 217, the information received by the server device 160 from the 

... • . ■--■'*.■'* ■• 

patient device 110 is evaluated by the protocol. At a step 218, the protocol updates the 

treatment regimen and either leaves it unchanged or modifies it in accordance with 

10 protocol logic, At a step 219 in the preferred embodiment, the server device 160 sends 

the updated treatment regimen information to the patient device 1 10, to the pharmacist 

device 140 and to the medical professional device 150, using the communications 

network 130. In an alternative embodiment, the server device 160 does not send the 

updated treatment regimen information to the pharmacist device 140 or the medical 

■ • - ■ . 

15 professional device 150. 

At a step 220 in a preferred embodiment, the pharmacist 141 and/or the medical 
professional 151 review and compare the original treatment regimen, the compliance and 
other information input by the patient l ll,and the updated treatment regimen, and either 
leave the updated treatment regimen and protocol information unchanged or modify it as 

20 necessary. In an alternative embodiment, step 220 does not take place. At a step 221 in a 
preferred embodiment, the treatment regimen and protocol information as unchanged or 
as modif»ed by the pharmacist 141 and/or the medical professional 151 is sent to the 
server device 1 60 using the communication network 1 30. In an alternative embodiment, 
step 221 does not take place. At a step 222, the server device 160 records the treatment 

25 regimen and protocol information as unchanged or as modified by the pharmacist 1 4 1 
and/or the medical professional 151 in the database 161. In an alternative embodiment, 

step 222 does not take place. 

At a step 223 in a prefened embodiment, the server, device 160 sends the 
treatment regimen and protocol information as unchanged or as modified by the 
30 pharmacist 141 and/or the medical profess.onal 151 to the patient device 1 10 using the 
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co Itum , nicatlwl network , 30 ,„ an a|tema cmbod . nen| ^ - ^ ^ ^ 

At a step 224, the patient device . 10 sends th* updated treaty regini e„ mf onnaMOJ1 to 
pebble de.ee 1,2 and it deeded in ,he mCmoiy 1I4 . A< . ^ ^ . ^ 

dev.ee „0 r ep»e n ,shes the cha.ge of ,be power source „9. At a step 226, thepatien, ,„ 
uncoup.es the portab.e device 112 from the patient device „o: At a sle p227 , be 
ph^cist.,4, provides a refi,, or Medicine to the patient 11] re sponsive to the 
treatment regimen and protocol initio, ,n an aueroative embodiment, step 227 does 
not take place. ■ 



Medication T^p^n^ 

FIGURE 4 shows a first embodiment of the controHed dedication dispenser ,09 
used bv the system ,00. The medication dispenser ,09 inches one Or more medication 
compacts 3,3. Each medication compartment 3 , 3 is ,abe,ed with a human-readab,e 
>5 .dent.fy.ng letter or symbol 3,4 on or immediately adjacent to the m edica,ion 
compartment 3,3. The medication compact 3,3 are fed. with medication by the 
Pharmacist ,4,, the medica, professiona, ,50, the patient ,i, or other suppher The 
Pharmaast ,4, enters .nedication reginK. information regard.ng the patien, ,„ into the 
phatxnacist device 140 which sends i, to the server device ,60 where i, is recorded in the 
database ,61. The server device ,60 then sends the medication regimen information to 
«he pat.en. device ,10 and optionaMy to the medica, professional device , 50 

When the patient U, is due to take a medication according to the medication 

reg-men, the patien, device „0 sends a reminder message to the patient ,,, indicating 
.bat a medlcalion s fo be |aken . nd . caijng jeuer ^ ;den(jfying ^ 

med,ca„o„ compartment 3,3 containing the medication to be taken, and indicating the 
dosage of medication to be taken. The patien, „, then ma nua,, y opens the indicated 
nuahcanon compartment 3,3 *nd takes the indicated dosage of the medication contained 
•here.. After taking lhe me dica,ion, the patien, ,„ enters a message that the medication 

0 nr,r in '° ^ deViCe "° *** a oevice 324, shown in 

FIGURE 8, which cancds the reminder message on, se „ ds , he message , ha , , hc 
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medication has been taken to the server device 160 where it is recorded in the 
database 160. the server device 160 then sends the message that the medication has been 

* ■ * 

taken to the pharmacist device 140 and optionally to the medical professional device 1 50. 
In this first embodiment the medication dispenser 109 is not directly coupled to 
5 the patient device 110 and is controlled entirely by the patient 1 1 1 . The patient j 

■ i 

device 1 10 can be any device for electronic dommunication including, but not limited to, 

*. 

an application specific device, a hard-wired telephone, a cellular telephone, a pager, a 
personal desktop computer, a personal notebook computer,; a hand-held computing 
device, an internet appliance, an internet-enabled televise 
10 digital assistant, such as the Palm 111. The signifying device 324 can be any means of 
providing input to an electronic conmiunication device including, but hot limited to, a 
button, a telephone key, a computer keyboard key, or a voice-response-activator. 



1 



With Unique identifying Device . . 

15 FIGURE 5 shows a second embodiment of the controlled medication dispenser . j 

. . ■■*.'• • 

109 used by the system 100. The medication dispenser 109, as in the first embodiment I 
and also including a unique identifying device 3 16, either as part of the medication 

dispenser 1 09. itself or as part of a module attached to the medication dispenser .1 09. The _ i 

unique identifying device 3 1 6 provides positive identification of the medication dispenser 
20 109 to the patient device 1 10 to reduce the risk of error when dispensing medication to 
the patient 1 11. The unique identifying device 316 can be any device capable of 
providing positive identification including, but not limited to, a smart card. 

With Unique identifying Device And LED Adjacent To Compartment 
25 FIGURE 6 shows a third embodiment of the controlled medication dispenser 1 09 

used by the system 100. The medication dispenser 109 is similar to the second 
embodiment but without the identifying letter or symbol 314 but including a LED. or 
equivalent 317 located on or immediately adjacent to each medication compartment 313. 
When the patient 1 II is due to take a medication according to the medication regimen, 
30 the medication compartment 313 containing the medication to be taken is identified 



25 
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illumination of the LED 3 17. seenGURE 8 below, by 

- 

FIGURE 7 shows . a fourth embodLt 

109 used by the system .00 The medicati r mediCa,i ° n *^ 

• i» . *ne medication dispenser 109 as in ih* . 

* ^ ,hC "placed by . singJe & J ^ «* embody 

. immediately adjacent to each m *r .• 7 ,hal ,s ,oca,ed on or 

J jacent to each m*hca„on compartment 3 13 When ,h* 
«o take a Nation according ,6 the A' 

- 

5 FIGURE i ^,™,, ^ , b " M0du '"" d " d "t^l/y^D^ 

r connection to the portable device II? tk 
programmed with the medication > • - ' ^ ^ device ''2 is 

m. m, it .t™ ™" 0 " by * »*■ **• »». ». • 

e ^W, or the medical professional device 1 SO uu. 
device is connected as necessary. Times when a 
. Patient 11, accord|n _ |Q , * . ^ 3 raed ' ca ^« ■ «> be taken by the 

~d* „ 5 ^ ^ ; ed,Ca r ™' — * - Cock „ 6 a,d the 

P the processor chip 1 15 then causes the LED 317 ,k . - . 
onmmediately adjacent to the medication compact 3 1 3 c T " ^ °" 

be taken, to be illuminated I , containing the medication to 

muminated. In an alternative embodimen. ih. 
causes an audible warning device to A ^ " 5 a,S ° 

patient III. ... * " '° ' SOUnd > can be heard by the 

Mer takir >S 'he indicated medicii™ a 

device 324 cancel,!,,, ,„ ^ ^ Pa,ie "' ** ■ 

' canceiJmg iJItinunaOon ofihelPmn i 

i>X -he W*fc d „. a „ J . t " leLED 5"™c)p,od uu ion of sound 

o palienl I operated Ihe signifying d ev i ce 324 f or downloading (o (he 



PCMJSW28296 

WO 00732097 

15 

patient device 112, the pharmacist device 140 or the medical professional device 150 the 

next time the patient device 1 12 is connected to such device 

■ 

• ■ - ' 

* 

With Unique Indentifying Device And Portable Module Including . 
5 Signifying Device And Single Digit Display 

FIGURE 9 shows a sixth embodiment of the controlled medication dispenser 109 
used by the system 100. The medication dispenser 109 as in the fifth embodiment, and 
also including a single digit display 325 located on the portable device 112 attached to 
the medication dispenser 109. When a medication is due to be taken, the processor 
10 chip 1 15 causes the single digit display 325 to illuminate and display a number indicating 
the number of medications to be taken from the compartment 313 identified by the 
LED 317. 

With Unique Indentifying Device And Portable Module Including 
15 '.. Signifying Device And Two Digit Display 

* ■ m 

FIGURE 10 shows a seventh embodiment of the controlled medication dispenser 

• * ■ 

■ • - - . 

109 used by the system 100. In the seventh embodiment, the medication dispenser 109 as 
in the second embodiment, and also including a portable device 112 as in the fifth 
embodiment but with the single digit display 325 replaced by a two digit display 326 

20 located on the portable device 112 attached to the medication dispenser 109. When a 
medication is due to be taken, the processor chip 115 causes the two digit display 326 to 
illuminate and display both the identifying letter or symbol of the medication 
compartment 313 containing the medication to be taken, as well as to display a number 
indicating the number of medications to be taken from the compartment 313. In an 

25 alternative embodiment, two single digit displays are included in the portable device 1 12 
rather than a single two-digit display. 

' With Enhanced Unique Indent ifying Device 
In an eighth embodiment, the unique identifying device 3 16 is a smart card or 
30 equivalent into which the phaimacist 141 can enter additional information such as the 
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name 0 f the partem « , ram * of medications, location of medications in the medication 
compartments 3.3, dosage of medications, timing of dosages, etc., and such additional 
mformatmn can be read from the smart card or equivalent by the patient device. ,0 by 
.he medical professional 151 with an at,achme„„52 to the medical professional 
5 device J 50, or by the portable device 1 12. 

- 

With Potable Device. Unique ldentify ing Device, And ' Enhanced Processor Chip 
In a ninth embodiment, the portable device 112 includes an enhanced processor 
ch.p W h,ch can interpret medication regimen information recorded in the unique 
0 .denting device 3,6 such as timing and amount of dosage, and which can operate 
mdependently of the patient device ,10 to provide through the portable device ,12 a 
reminder message indicating that a dosage is to be taken. 
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Method of Operation 
FIGURE 1 1 shows a process flow diagram of a method for communication with 
feedback s dispense medicine. A method 400 is performed by the system .00, including 
.he pauent device 110, the pharmacist device 140, the medical professional device 150 
and the server device 160. 

First ot fl™ point 401, ,he system 100 is ready to proceed. At a step 402 the 
med.cat.on dispenser .09 is filled with one or more medications by the pharmacist 14. or 
the pat.en, . ... At a step 403, the pharmacist .4, enters into the phannacist device .40 
•nformabon concerning the medication regimen to be fol.owed by the patient 1)1. In a 
preferred embodiment, such medication regimen information includes type of 
med.cat.on, timing of dosage, quantity of dosage, and identification of compartments 3.3 
»n the medication dispenser 109. At a step 404, the pharmacist device 140 sends the 

med.cat.on regimen information to the server device 160 using the communications 
network 130. 

At a step 405, the server device 160 records the medication regimen information 
rece.ved from the pharmacist device .40 in the database .6.. At a step 406 in a preferred 
embod,ment, the server device .60 sends the med.cation regimen ...formation to the 



WO 00/32097 PCT/USW28296 . 

17 

patient device 110 and to the medical professional device 150 using the communication 

network 130, In an alternative embodiment, the server device 160 sends the medication 

regimen information only to the patient device 110. At a step 407, responsive tp the 

medication regiment information, the patient device 110 provides a warning message to 
*■ ■ • 

5 the patient 111 when a medication is to be taken and also instructs the patient 111 

regarding which compartment 313 in the medication dispenser 109 contains the 

medication and what dosage of that medication is to be taken. 

* m ■ 

At a step 408, the patient 111 removes the dosage of medication tp be taken from 

" * ■ 

the indicated compartment 3 J3 and takes the medication as directed. In a preferred 
10 embodiment the patient communication device 110 controls the medication dispenser 112 
so as to allow only the correct compartment 313 to open and so as to dispense only.the 
correct dosage of medication. At a step 409, the patient 111 operates the signaling 

* * ■ ■ * 

device 124 on the patient device 1 10 canceling the warning message to the patient arid 
sending to the server device 160 a message that the medication has been taken by using 
15 the communication network 130. At a step 410, the server device 160 records in 
database 161 the message received from the patient device 110 that the medication has 
been taken. { 

At a step 41 1, the server device 160 sends the message received from the patient 
device 1 10 that the medication has been taken to the pharmacist device 140 using " 

20 communication network 130. At a step 412 in a preferred embodiment, the server 
device 160 also sends the message received from the patient device 110 that the 
medication has been taken to the medical professional device 150 using the 
communication network 130. In an alternative embodiment, the server device 160 does 
not send the message received from the patient device 1 10. that the medication has been 

25 taken to the medical professional device 150, either using the communication 
network 130 or otherwise. At a step 413 in a preferred embodiment, the medical 
professional 151 reviews the medication regimen information received from the 
pharmacist device 140 and compares it to the message received from the patient 
device 110 that the medication has been taken. In an alternative embodiment, the 

30 medical professional 151 does not icview the medication regimen information received 
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I***™* device ,40 and does no, centre H.o Ae^age received fron, t he 
pauen, device HO, either using , he communication network 130 or otherwise 

A, a step 4,4 in a preferred embodiment, ,he medica, professional ,5, enters 
feedback regarding the compliance of ,he pa.ien, ,00 with the medication regimen in,o 
5 the medical professional device ,50. „ an ahernative embodiment the medical 
professtonal ,5, does not provide feedback. At a step 4,5 i„ a preferred embodiment 
themedM professiona, device ,50 sends the feedback ,o the server device ,60 using the 
communication network 130, ,n an alternative embodiment lhe medica, professional 
de.ee does not send feedback to the server device 16a • At a step 4,6 in a preferred 
10 embodiment, me server device ,60 records the feedback received from the medica, 
profesaona, device ,50 in the database ,6,. ,„ an alternative embodiment the server 
dev.ee ,60 doesnoi record feedback from the medica, professional device ,50 

At step 4,7 in a preferred embodiment, the server device ,60 sends the feedback 
recewed from the medica, professional device ,50 ,o the patient device „0 and to the 
Pharmacist device ,40 using the communication network ,30. ,„ 

emb0d,ment ^ Sen * r dCViCe 160 d0es - send feedback to the pa.ien, device „0 or the 
Pharmacist, device ,40. At a s,ep4,8 i„ a preferred embodiment, the pharmacist ,4, 
enters amended medication regi.en information into the pharmacist device ,40 
responsive to the feedback received from the medica, professiona, device ,50 ,„ an 
a.ter„ative embodiment the ..pharmacist ,4, does not amend the med.cation regimen 
response to feedback from the medical professiona, device ,50. A, a s,e P 4,9 in a 
preferred e.bodiment, the pharmacist device ,40 sends the amended medication reg.men 
•nformat.on to , he ^ ^ ^ ^ ^ ^ ^ ^ ^ 

alternate embodiment the pharmacist device ,40 doe, no, send amended medication 
-5 regimen information to the server device ,60. 

A, a s.e P 420 in a preferred embodiment, ,be server device ,60 records the 
-ended medication regi m e„ iaforrmnion in the database ,6,. 1„ an all er„a,,ve 
en,bod, m en, the server device ,60 does no, recprd amended medication regimen 
^formation ,„ ,he database ,6,. At a step 42, in a preferred embodiment, the server 
dev.ee ,60 sends the amended mediation regin.en information to the patien, dev.ee , ,0 
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and to the medical professional device 150 using the communication network 130. In an 
alternative embodiment the server device 160 does not send amended medication 
regimen information to the patient device 110 and to the medical professional device 150. 

. ■ 

Alternative Embodiments 
Although preferred embodiments are disclosed herein, many variations are 
possible which remain within the concept, scope, and spirit of the invention, and these 
variations would become clear to those skilled in the art after perusal of this application. 
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Claims 

. - 

I. A. method of encouraging patient compliance with a treatment regimen, 

said method comprising: 

. * - . 

; providing first information about said treatment regimen to a server device 

in a client-server system; 

sending said first information to a portable proxy device for a client device 
in said client-server system; 

receiving second information from said patient at said portable proxy 
10 device regarding compliance with said treatment regimen; 

seiMKhgsaid second informaUon from said portable proxy device to said 
server device: and . 

comparing said first information with said second information! 

■ 

15 2. The method of Claim 1, further comprising altering a sequence of 

processmg steps at said portable proxy device in response to said server device. 

3. The method of Claim 1. further comprising altering a sequence of 
processmg steps at said portable proxy device in response to a result from comparing. 

4. The method of Claim I, further comprising controlling a medicine 
dispenser coupled to said client device in response to said second information. 

5. The method of Claim 1, wherein sa.d medicine dispenser is coupled to 
said portable proxy. 



6. 



The method of Claims 4 or 5, further comprising presenting a remind 



er at 



said medicine dispenser regarding following said treatment re R i 



regimen. 
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7. the method of Claims A or 5, further comprising receiving third, 
information at said dient device regarding an effect of medication from said medical 
dispenser. 

5 g The method of Claim 7, further comprising altering said first information 

in response to said third information. 

■ * 

9 The method of Claim 1, further comprising presenting a result of said 

• ■ - 

comparing said first information with said second information to an operator at said 
10 server device. 

• . • • ■• 

■ 

- . 

10. The method of Claim 1, further comprising presenting a reminder, at said 
portable proxy device regarding following said treatment regimen. 

15 ] ] The method of Claim 10, further comprising receiving third information at 

said portable proxy device regarding an effect of an act performed responsive to said 
treatment regimen. 

12. The method of Claim 11, wherein said third information relates to an 
20 effect of medicine taken by said patient responsive to said reminder. 

13. The method of Claim 1 1 , further comprising altering said first information 
in response to said third information. _ 

25 14. A client-server system for encouraging patient compliance with a 

treatment regimen, said system comprising: 

a server device for receiving first information about a treatment regimen; 

and 

a client device for receiving said first information from said server device 
30 and performing processing steps according to said received first information, said client 
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device comprises a portable proxy device for performing one or more of said processing 
steps and receiving second information from a patient regarding said performed 
processing steps; 

wherein said portable proxy device sends said second information to said 
server device and said server device compares said first information to said second 
information. 

* ** * * 

15. The system of Claim 14, wherein said server device alters said first 
information for altering the processing steps performed by said portable proxy device. 

* 

16. The system of Claim 15, wherein said server . device alters said first 
information in response to said comparison. 

■ 

17 The system of Claim 14, further comprising a medicine dispenser coupled 
to said portable proxy device, said client device wherein controls said medicine dispenser 
according to said second information. 

. . . 

* 

1 8. The system of Claim 14; further comprising a medicine dispenser coupled 
to said client device, wherein said client device controls said medicine dispenser 
according to said second information. 

19. The system of Claims 17 or 18, wherein said medicine dispenser 
comprises an indicator for reminding the patient regarding said treatment regimen. 

20; The system of Claims 17 or 18, wherein said medical dispenser generates * 
third informalion regarding an effect of medication. 

w * 

21. The system of Claim 20, wherein said server device alters said first . 
information in response to said third information. 
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■ • 

22. The system of Claim 14, wherein said server device presents a result of 
comparing said first information with said second information to an operator. 

.• . ■ 

23. The system of Claim 14, wherein said portable proxy device presents a 

• • * * * 

reminder regarding following said treatment regimen, 

« 

24. The system of Claim 23, wherein said portable proxy device generates 
third information regarding an effect of an act performed responsive to said treatment 
regimen. 

.25. The system of Claim 23, wherein said third information relates to an effect 
of medicine taken by said patient responsive to said reminder; 

■ * « • 

- 

■ ■ 

26. The system of Claim 23, further comprising altering said first information 
in response to said third information: 
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